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The focus of this presentation is on how radiation is addressed by the Superfund program, consistent with CERCLA and the
NCP. The presentation will also provide a brief overview of guidance documents that were developed to address policy issues
(such as interpretation of particular ARARS) and electronic tools for addressing radioactively contaminated sites.
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At Superfund radiation sites, EPA generally evaluates potential human health risks based on the radiotoxicity (i.e., the adverse
health effects caused by ionizing radiation), rather than on the chemical toxicity, of each radionuclide present. Uranium, in
soluble form, is a kidney toxin at mass concentrations slightly above background levels, and is the only radionuclide for which
the chemical toxicity has been identified to be comparable to or greater than the radiotoxicity, and for which a reference dose
(RfD) has been established to evaluate chemical toxicity. For radioisotopes of uranium, both effects (radiogenic cancer risk and
chemical toxicity) should be considered.

Risks from radionuclide exposures should be estimated in a manner analogous to that used for chemical contaminants. That is,
the estimates of intakes by inhalation and ingestion and the external exposure over the period of exposure estimated for the
land use (e.g., 30 years residential, 25 years commercial/industrial) from the exposure assessment should be coupled with the
appropriate slope factors for each radionuclide and exposure pathway. Only excess cancer risk should be considered for most
radionuclides (except for uranium). The total incremental lifetime cancer risk attributed to radiation exposure is estimated as
the sum of the risks from all radionuclides in all exposure pathways.

Excess cancer risk from both radionuclides and chemical carcinogens should be summed to provide an estimate of the
combined risk presented by all carcinogenic contaminants. An exception would be cases in which a person reasonably cannot
be exposed to both chemical and radiological carcinogens. Similarly, the chemical toxicity from uranium should be combined
with that of other site-related contaminants.

Radiation risk assessments include most of the same exposures that are assessed for exposure to chemicals (such as soil
ingestion, fugitive dust inhalation, and drinking water). Risk assessments for radiation also include exposure to external
gamma radiation, radon, and consumption of produce (e.qg., fruit, vegetables, milk, and beef) grown at the site. Radiation risk
assessments do not assess dermal exposure since this exposure pathway is considered insignificant in relation to other
exposures that are assessed.
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3| differences

The NCP sets forth nine criteria for selecting Superfund remedial actions. These evaluation criteria are the standards by which
all remedial alternatives are assessed and are the basis of the remedy selection process. The criteria can be separated into
three levels: threshold, balancing, and modifying. The first two criteria are known as “threshold” criteria. While every Superfund
site is unique (whereby cleanups must be tailored to the specific needs of each site), the threshold requirements must be met at
every site:

CERCLA requires that all remedial actions at Superfund sites must be protective of human health and the environment.
Therefore, cleanup actions are developed with a strong preference for remedies that are highly reliable, provide long-term
protection, and provide treatment of the principle threat to permanently and significantly reduce the volume, toxicity, or
mobility of the contamination.

CERCLA specifically requires Superfund actions to attain or waive the standards and requirements found in other state and
federal environmental laws and regulations. This mandate is known as compliance with “applicable or relevant and appropriate
requirements” or ARARs.00Site cleanups should protect groundwaters that are current or potential sources of drinking water to
drinking water standards whenever practicable. The standards include federal Maximum Contaminant Levels (MCL)
promulgated under the Safe Drinking Water Act and more stringent state drinking water standards.
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An approach similar to that taken for calculation of PRGs may also be used to calculate soil “compliance concentrations” based
upon various methods of dose calculation.

A set of simple equations for target dose rate (e.g., either critical organ dose or single limits), radionuclide dose conversion
factor (DCF), and intake/exposure parameters will be presented for use in calculating soil cleanup concentrations. These
equations will be identical to those in the PRG for Radionuclides, except that the target dose rate (ARAR based) will be
substituted for the target cancer risk (1 x 10-6), the period of exposure is one year to indicate year of peak dose, and a DCF will
be used in place of the slope factor.

Please note that the target dose rate is generally a cleanup level when a dose standard is an ARAR (other than single dose limits
greater than 15 mrem/yr such as NRC's 25/100 mrem/yr decommissioning rule), while the target risk number of 10-6is a
preliminary number.

Site decision-makers should choose the DCFs (ICRP 2, 30, or 60) required by the ARAR. Note that this calculator does not
address ICRP 2. If DCFs are not specified within the regulation (for example, specifically required for compliance within the
Code of Federal Regulations for a federal standard that is being complied with as an ARAR), then site decision-makers should
generally use ICRP 2 DCFs for whole body and critical organ dose limits (e.g., 25/75/25 and 25/75 mrem/yr dose limits), and
generally use ICRP 60 DCFs for single limit standards (e.g., 10 mrem/yr).
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G calculators

Five of the criteria are known as the “balancing” criteria. These criteria are factors with which tradeoffs between alternatives are
assessed so that the best option will be chosen, given site-specific data and conditions.

The criteria balance long-term effectiveness and permanence; reduction of toxicity, mobility, or volume; short-term
effectiveness; implementability; and cost.
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An approach similar to that taken for calculation of PRGs may also be used to calculate soil “compliance concentrations” based
upon various methods of dose calculation.

A set of simple equations for target dose rate (e.g., either critical organ dose or single limits), radionuclide dose conversion
factor (DCF), and intake/exposure parameters will be presented for use in calculating soil cleanup concentrations. These
equations will be identical to those in the PRG for Radionuclides, except that the target dose rate (ARAR based) will be
substituted for the target cancer risk (1 x 10-6), the period of exposure is one year to indicate year of peak dose, and a DCF will
be used in place of the slope factor.

Please note that the target dose rate is generally a cleanup level when a dose standard is an ARAR (other than single dose limits
greater than 15 mrem/yr such as NRC's 25/100 mrem/yr decommissioning rule), while the target risk number of 10-6is a
preliminary number.

Site decision-makers should choose the DCFs (ICRP 2, 30, or 60) required by the ARAR. Note that this calculator does not
address ICRP 2. If DCFs are not specified within the regulation (for example, specifically required for compliance within the
Code of Federal Regulations for a federal standard that is being complied with as an ARAR), then site decision-makers should
generally use ICRP 2 DCFs for whole body and critical organ dose limits (e.g., 25/75/25 and 25/75 mrem/yr dose limits), and
generally use ICRP 60 DCFs for single limit standards (e.g., 10 mrem/yr).
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Five of the criteria are known as the “balancing” criteria. These criteria are factors with which tradeoffs between alternatives are
assessed so that the best option will be chosen, given site-specific data and conditions.

The criteria balance long-term effectiveness and permanence; reduction of toxicity, mobility, or volume; short-term
effectiveness; implementability; and cost.
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